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(54) UQUID CRYSTAL DEVICE AND ELECTRONIC EQUIPMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To set freely a partial display area 
to a certain extent for a device user in a liquid crystal display 
device having a function making only a partial part of a screen a 
display state and making a remaining part a non-display state. 
SOLUTION: When an area to be partially displayed is made the 
surrounded area from L1-th row to L2-th row and from M1-th 
column to M2-th column of a liquid crystal display panel 1 , a 
register is provided in a control circuit, and values corresponding 
to LI. L2. Ml. M2 are made to be written in beforehand to be 
partially displayed according to the values written therein. 
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Japanese Laid-Open Patent Publication No. 
11-184434/1999 (Tokukaihei 11-184434) (Published on 
July 9, 1999) 

(A) Relevance to claims 

The following is a translation of passages related to claims 
1 and 16 of the present invention. 

(B) Translation of the relevant passages 

[Embodiments] 

[0038] 

(Embodiment 2) 

Referring to Figs. 5 and 6, an example of the method 
of realizing the partial displaying illustrated in Fig. IB 
will be described below. Fig. 5 is a circuit diagram 
illustrating a part of an LCD controller included in a 
liquid crystal display device, i.e. a circuit block for 
controlling the partial displaying in the row direction. Also, 
Fig. 6 is a timing chart indicating the operation of the 
circuit illustrated in Fig. 5. A display panel is composed of 
200 rows and driven by a row-sequential method so that 
the drive is carried out row by row, and only the first row 
to 32nd row are driven on the occasion of the partial 
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displaying. In Fig. 6, parts A and B correspond to a liquid 
crystal display device of simple matrix and a liquid crystal 
display device of active matrix, respectively. 
[0039] 

A member 1 1 is a register of around 8 bits, in which 
information of whether or not the partial displaying in the 
row direction is carried out and information of the number 
of rows for the partial displaying are set. Provided that the 
number of rows is set in 7 bits, partial displaying until 2^ 
= 128th row can be arranged row by row, in the case of a 
panel of row-sequential drive in which the drive is carried 
out row by row, and partial displaying until 2^x4 = 512th 
row can be carried out in increments of 4 rows, in the 
case of a panel of 4 rows simultaneous select drive. 

[0040] 

A member 12 is a circuit block centered on a counter, 
in which timing signals PDY and CNT3 for controlling the 
partial displaying in the row direction are generated in 
accordance with timing signals such as a scanning start 
signal FRM and a scanning signal transfer clock CLYI and 
the setting values of the register 11. The signals FRM and 
CLYI have respective timings as illustrated in Fig. 6. The 
timing signal CLYI is a signal which turns to be a 
scanning signal transfer clock on occasions when the 
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partial displaying is not carried out. The signal CLY is a 
scanning signal transfer clock supplied from the LCD 
controller to a Y driver, and is an AND output of the 
signal CNT3 and the signal CLYI, produced by an AND 

gate 13. 

[0041] 

Generally speaking, the Y driver has an arrangement 
of limited input so that the output of a select voltage is 
prohibited. The signal PDY corresponds to such limited 
input of the Y driver, so that the output of the select 
voltage is prohibited on the occasion of L-level and hence 
all of the outputs from the Y driver turn to be the 
non-select voltage level. 

[0042] 

t2 in Fig. 6 indicates a time at which non-partial 
displaying turns to be partial displaying. More precisely, 
the process for the partial displaying starts from t2. A 
frame period immediately after t2 is Fl, and a frame 
period subsequent to the frame period Fl is F2. 

[0043] 

Before t2, the signal CNT3 is steadily in H-level, so 
that the AND gate 13 remains open on this occasion and a 
signal supplied to the signal CLYI is supplied to the signal 
CLY without change. Before t2, the signal PDY is also 
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steadily in H-level, so that the outputs of the Y driver 
sequentially output the select voltage and thus the whole 
screen is in the state of displaying. On the occasion of 
partial displaying, the signal CLY corresponding to 33rd 
row through 200th row for non-displaying is stopped, and 
for preventing the Y driver to output the select voltage, 
the signals CNT3 and PDY are arranged so as to be signals 
having respective timings illustrated in Fig. 6. 
[0044] 

Even on the occasion of partial displaying, the cycle 
of the signal CLY remains unchanged, and hence the 
period of applying the select voltage to scanning 
electrodes in the area of displaying is identical with the 
period in the case of displaying on the whole screen. It is 
also unnecessary to change the bias ratio and the select 
voltage. 

[0045] 

When the display panel is an active matrix type, the 
voltage of a pixel section is kept during the period of 
non-selection so that it is necessary to write an 
OFF-voltage into the pixels of non-displaying rows, on the 
occasion of shifting to the partial displaying. In the figure, 
what is symbolized by VCT is a signal voltage control 
signal, and when the signal VCT is in L-level, the signal 
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voltage written into the pixels is more or less OV. For 
instance, in the case of a TFT panel, writing a voltage 
equivalent to a common potential makes it possible to 
cause the voltage written into the pixels to be more or less 
OV. In the case of an active matrix type, for not stopping 
the application of the signal CLY and the select voltage, 
the signals CNT3 and PDY are set so as to be H-level 
during the frame period Fl, a voltage more or less OV is 
written into the pixels when the non-displaying rows are 
selected, and from the frame period F2, the signal CLY 
corresponding to the non-displaying part is stopped and 
the output of the select voltage from the Y driver is 
suspended. In the case of a simple matrix type, identical 
timing signals are repeated from the frame t2. 
[0046] 

With the foregoing method, as illustrated in Fig. IB, 
it is possible to carry out the partial displaying in which 
the display area and the non-display area are divided in 
the direction of scanning electrodes. In the present 
embodiment, the size of the area of partial displaying 
corresponds to the value which is set in the register, so 
that the size can be changed in increments of one row on 
the occasion of the row-sequential drive, or in increments 
of rows which are simultaneously selected, on the 
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occasion of multiple rows simultaneous select drive. 
[0047] 

Incidentally, it is possible to carry out the partial 
displaying by stopping the application of the select voltage, 
without stopping the signal CLY corresponding to the 
areas of non-displaying. However, it is preferable to stop 
the signal CLY as in the present embodiment, in order to 
reduce the power consumption. When the signal CLY on 
the occasion of partial displaying is stopped using a Y 
driver whose interior is not reset by the signal FRM, it is 
preferable to stop the application of the select voltage for 
one frame, in order to avoid abnormal displaying on the 
occasion of shifting from partial displaying to whole 
screen displaying. 
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